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(57) Abstract 



n provides peptide derivatives comprising synthetic cyclic peptides represented by formula (I), or salts thereof, 
nts an amino acid residue r an oligo- or polypeptide residue, and a pharmaceutical agent containing said de- 



The inventi 

wherein R represents i _ .... 

rivative as an active ingredient and inhibiting adhesion of animal cells to a substrate. The peptide derivatives are stable to hydro- 
lysis by enzymes, and the pharmaceutical agent is effective in inhibiting adhesi n of animal cells to a substrate, depressing metas- 
tasis f cancer celts, and inhibiting agglutination f platelets. 
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lOg (50mmol) £ flO A , ^ g It T 1 • B# R3 fit tt ^ L 
fc it IS ( CsB rl^ii I t i IA fc CD *> M JE T 
T- DM F \ m £ L T £> K ' K > 2 0 0 ml ^ iD A 

. l/N. T 7K 2 0 0 ml, 1 N m M 2 0 0ml (2 0) * 2 0 0 m I, 
7K H> h V 7 A 7K & 2 0 0 ml ( 2 0 ) , 7K 
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2 0 0ml <D M t S'S 'i * )VM * ft & b tz . M 7K 5lt 

Jg * h 'J A % iJD A T %l m b T i EE f £ 1 T • 

£ a £ H 13. 4g (143. 6mmol, i& % 87. 2%) £ ' ft: 

( 2 ) H g N A 1 a OP-ac TFA <Z).£r ]& 

Boc Ala 0 Pac 1 3 g ( 4 2 . 3m mo 1 ) % 3 0 Oml .■ X 7 
7 * 3 £ X ft v h V 7 ;U ^* a @£ fg (TFA). 7 Om 1 
.. : ip A ■ M T- 20^.m # b fc M E m m Viz o C 
C K X — T ;U 3 0 0 ml £ fln A. £ t 6 fe ^ n #t & 

b © t-iil l J. - x ;u T- «k < m & b tz (D *> 

^ i L t C -5 H 2 N Ala 0 Pa c • TFA 13. 2 g (41.1 
mmoK M m 27 . 1%) * f# tz > 
• (3)Boc Pro Ala OPac CD fig . 

BocPro 6.45g ( 3 0 m m ol) . N H 2 A 1 a 0 P a c • T FA 9.21 
g (30 mm o.l) £ DMF60ml K : M M b ?X "ft T N - * ^ 
;l/ ^ * U .y T pH6 5C' b o C C a HOBt 4. 6g, 
WSC • HC1 5 . 8g£ m X H Zf N- ? Jl ^ ;U * 'J > T* 

P H6 b x . m&mn\stzo msttdmf * : e 

£ b <D *> ft m * 1 OOral 2)0 X , 7K 10 0ml , 
1NHC1" 100ml (20 ) v 7K 100ml * -5 K * IR * • h ' 
'j £ A 7K ^ & 10 0 m 1 ( 2 .El ) , 1 0 0 m 1 O Ji £ # i£ 
. x ^ ;u S % & & b , *S 7K 1^ I£ * h 'J ^ A % JQ pl 
f£ & If:.. iESi b T ' 6 ^ # -V > JD A. /i 
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t Z h , & fe.H bb & #r . tB. U fc © T « BTU c ft 

- m wt x- - ^ * v .y .5 n ' s n t , joe Pro 

Ala OPac 6 . 5 g ( 1 6 . 1 m m o 1 % JR $ 5 4 % ) £ & fc . " 

7 17l^ ti I . Ala 1. 0 Pro 0.9 6 
(4) Boc Ser(Bzl) - Pro Ala 0PacCD-&f% 
• ' Boc Pro Ala 0 P a c 6 . 5 g ( 1 6 m m o 1 ) 3 0ml TFA 

k jn a -c x 30^ m is T- }i n i> tz <o '■'•*> ; met 

T TFA £ g * b/tf < ;> % f# fc . C <D * 4 )l * 
i - f . ;i/ 2 0 0 ml T- 3 0 k o- fc . © *> \ M EE T T- 
x - f * . ^ tz o Z t ^ DM F 4 d m 1 % 2JD A ft 

b t n-^ '? )V ;u * :/ t* pH 6 \z £• t> 

Boc Ser(Bzl) 4.72g(16mmol),H0Bt 2 . 4 g , W S C • 

H C 1 3 . 1 g CD m IZ 1]U X . M & N - * 3- )\s ■=& ;U * V .> 

r- p h 6 t x y m mm # b tz o M E T X 

DMF i V\ fc , , t I i f ^ lOOil iZ m M 

• U x It x )\s M *t 7K 100ml. 1NHC1 10 0ml (2. 

• ® ) . 7j< l o o m i , 5 % m & * m + v »; * a * & m 1 0 0 

ml (20 ) 7k 1 00ml CD MX Jffi tK .BE M. b 

V . * A io- A. T ££ "j* b tz o ME T T" Stii ^ ;u . 
% -'S £ bTa £ 15 ^ 7 . 8 8 g (13. 5mmol. JR ^ 84. 4 
% ) £ _f# fc o 

7 $ ; i f/r : Ser 0 . 9 0 Pro 0.9 4 Ala 1.0 
( 5 ) Boc Asp (OBzl) Ser (Bzl) Pro Ala 0 P a c CD £ f% 
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Boc Ser(Bzl)Pro Ala OPac 7. 5g (13mmol) > \ 
3 0 m 1 T F A IZ 1)U XX I S \Z X 3 0 55" ffl'afft'b tz CD 
*> > ffi E T X TF A % fg £ b T * -Y >U 7 . 6 6 g % # 

.• • ; c cp ^* -f ;i> i: i- r ;u £ io X £ < -fa v*-x - 
f- ;u % f ± y x - i/.'-a V l t i < ^ ft £. 3. 0 ff 
.fc ^ , M E T T i - t- ;u % ^ fc co *> * DMF 
3 0ml iZ ^' HI 7X ?fe I fc . a Boc Asp (OBzl) 

4 . 2 g ( 1 3 mm o 1 ) HOBt 2g WSC-HC1 3 g £ 1}Q X ll-*.?- 

;u. ^e ;u * v v t- p h 6 k: b r I* & js # b tz . M E 

T T D M F > g £ b T ;U £ I£ ^ -jc-..> ;u 

,10 0ml HI ^ P b v ^ O p 8 i f JI/.J|.% 7K 100ml, 
1NHC1 100ml (20 K 7j< 100ml, 5%^ ^ 7.R fg ^ h V 
•7 A 7j< i i 100ml (2@ ) v 7jc 10 0ml CD M lZ ft 
b v M 7X -5S S£ > 'V * A .f "f£ 1ft b.fc o 

m je t x m m j- ;u ^ § # 6 *i fc ^ > ' p > 

x. ;U V J- — X ;U / ^ * If V £ H jg. a b fc 

t c 5 a t& . 5^ . 8 '. 8 6 g ( i r: 3 m 'ib 0 1 , ir m 8 6 . 9 % ) 
* m tz . 

7 $ J it # #f : Asp 1 . 02 S er .0 . 8 4 Pro 0.9 7 

Ala 1.0 

(6) Boc Are (To s ) Gly OB zl CD j% 

Boc Arg (Tos) 11. 3g (2 6. 3mmol.) &THF 5 Omit;: 
;m m b 7K ft b fc o Gly OBzl • Tos OH 8. 9g 
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(26. 4 mm o 1 ) H 0 B t 4 . 0 g W S C • H C 1 5 . 1 g % 1)U %. ... 

h >; s. ;u 7 5 y t pH 6 iz & £> / 14 £ ft # L 

o m e.t r- thf > $ > u .r f» tz * << )\, * m m. 

. X ^ ;u 1 0 0ml. IZ % ffi U » ' * O x Jf'fc * 

10 0ml,.lNHCl 1 0 0 ml ■ ( 2 0 ) , tK 1 0 0ml ■£ ® m U > 
O ft.BTx ^ JH > 7K 10 Oral , 1NHC1 100ml (2 

[si ) \ 7K .i o o m i . 5 %m m * m + h «; * a * m ss. 1 o o 

ml (2 IH ) \ 7j< 10 0ml 5% R M 7k M ^ h. V ^ A 7k 
^ 5^ 1 0 0 m 1 ( 2@ ) \ 7j< 1 0 0 m 1 © jM T* & W L v MpK 

& m + > v- * a & jn ."a. r ig ^ v tz o m E t 

' S S£ x ^ ;u £ S £ U fc © *>.,' ^ ■ * V v * J)D A 

■ T a & IS 13. 3 g ( 2 2 . 5 m m o 1 , IK ^85. 5%) & f# 

/wo.. 

7.^/i£##r Ala 0. 99 Gly 1 . 0- 
(7) Boc Gly Arg(fos) Gly OBzl / 
' Boc Arg (Tos)Gly OBzl 1 3 g (2 2 mmo 1 ) iZ T FA 
8 0 m 1 % HQ X M g T 1- 5 ft $ ft # b tz <D *> & E T T - 
TFA =S: 'S S b f; © *» „ x - x > 4 ft % % «fc 

< & # X .fc o MET T x - r >' & ^ tz '<0 -*> 
T H F 10 0ml \Z : & M b , ?K ft j B o c Gly 3 . 8 5 g 
( 2 2 m m o 1 ) , H 0 B t 3 . 4 g WSC-HC1 4. 2 2g% JjQ X V U 
x ^ ;i/ 7 < V T* p .H6 \Z & t> -4 X \ H ^ ft ^ U 
"fc-. MET t-THF t ifc.*'-f 
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x & ;u i o o m l iz m B b \ Six f- )l M % 7K 10 0 
ml.lNHCl .1 0 0ml (2 [5] ) V 7K 1 00ml, 5%^ ^ 7K ^ 
. h >J 9 A.7K $ 100ml (2 E ) . 7K 100m! (D M T & 

^* S^K * K- U- £ A 4 Jo it T E *& b fc . 
jiET.tliif IT&fef^' 13. 5g 

( 2 1 . 3 m m o 1 i& m 9 6 . 8 % ) * % tz . 

T ^ J M # #T Ala 0.9 9 Gly 2.0 
( 8 ) Boc Gly Arg (Tos) Gly OH 0 £ )£ . 
- Boc Gly Arg(Tos) Gly 0 B z 1 1 3 . 5 g (.2 1.3mm oi ) 

4 * 5 J — ;U 1 0 0 m 1 \Z m f& b i£ It 5 0ml, 7fc 2 0 
ml, 5 % A > V> V A ^ |g £ JD * 7j< Jg '* . 3 B# ft. £ 

d o 5 % a ? p v a m m. z &t m b r ^ ia. t ^ 

i % i E T t* § i b fc o ^ it I x f ;n 0 0 m 1 tc 

^ ■» b ' ; B5 M> * 5/ a x- fgjg b tz . m & b tz 

. © *> > lETtRl x ;u £ g £ b T x 6 & ® 
3fc9.7 6g (19. 4mmol, 9 1%) £ a 
(9) H 2 N Asp (OBzl) Ser (Bzl) Pro" Ala OPac-TFAff) 

M IE (5) T'. $ b Boc. Asp (OBzl) Ser (Bzl) 
Pro Ala OPac 8g(10mmol) it 5 0ml TFA4 SO X HE 

5 tC.T 30# *| # b .fc <7> , m.E T X T F A £ g £ 
. b o x - ;u £ Jq ,1 - 2 0 *C £ £ S T % t . . B 

ft £3 H & ft tfci I f: © t'± » f. V 7- - a. > 
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. X-ffi * . * / - ;u / j- - ■? ;u *> 6> 15 & A 

bfc. 7. 9g (9. 9mmol, JR$'9.9%) 

(10) Boc Gly Arg(Tos)Gly A s p ( 0 B z 1 ) S e r ( B z 1 ) 
Pro Ala OPacO'^ fig 

H 2 N A s p ( OB zl) Ser (Bzl) Pro A 1 a 0 P a c • T F A 

1. 5g(2mmol) £ DM F lOmlfC m M b . Z C ^ 15 IE 

(8) T £ f% b tz Boc Gly Arg (To s) Gly OH 1.2 g 

( 2mmol)\ HOBt 0.3g W S C • H C 1 0 . 5 g % 1)Q X . N - ^ 

^ ;u * ;u * V > T* P H6 ic £ £> -£ r & & # b 

o iff Tt DM F fc.-g £ b Ti fc JU » 1£ 
. ' x.f- > 5 0ml m M b v 7K 5 0 ml, 1NHC1 5 0ml (2 
E K 7k 5 0ml, 5% pt M 7k M l- h £ A 7X Jf & 5 0ml 
(20 ) , 7K 5 0ml<D Jl K & & b © v M >J< -"fig £ .> 

h V -) Af^^bf:. M J± TV mist.*- * p * m 
£.b X m tz * * i - T P X «fc < > & m : 

b T 1 . 3 6 g ( 1. . 0 6 mm o 1 , JK ^ 5 0 % ) £ ?# c 

. . _ 7 5 7 l ^ li. .Gb 2. 0 Arg 0.97 Asp 0.98 

Ser . 0.8 5 Pro. 0. 8 9 Ala 1. 0 

(11) Boc Gly Arg (To s) Gly Asp (OBzl) Ser (Bzl) 

Pro Ala OH CD £ fig 

. .Boc Gly Arg (Tos) Gly Asp (OBzl ) Ser (Bzl) Pro 

Ala OPac 1 0 g ( 0 . 8 m m 0 1 ) £ 9 0 % g£ & 3 0 m HZ '{£ 8? 

b x C ^ 3§ IS 3£ 3 . 3 g ( 4 0 m m 0 1 ) & 7K & T JO A . 



WO 90/02751 PCT/JP89/00926 

- 20 - . 

o ^ e c x 3 m mm ft u tz . m m b x m. is m * p& ^ 

tz <D .*> v iETtll^J b mm\Z 1NHC1 3 0 
ml£ fin X v S£ ^ ? ^ 5 0mlT"& tB b tz . 1HNC1 
50 ml, 7j< 50mlCD li "C ft b > .m&MMJ- K V £ 

a t- & m b , m et tsi i * >v * # e $ is 

b tz <0 3- — T )V tiU X X , e £ f# ^ 0. 8 5g 
( 0 . 7 2 m in o 1 , 9 0 55 ) £ # fc o 

( 1 2 ) I — GlyAr g (Tos) GlyAsp (OBzl) Ser (Bzl) ProAla J 

- <p ^ j% . : ' . 

Boc Gly A r g ( T o s ) G 1 y A s p ( 0 B z 1 ) S e r. ( B z 1 ) P r o A 1 
a OH 0. 85g (0. 72mmol) % 5 ml DM F IZ M M b tz <D 
*> \ HOSu 0. 15g (1. 3mmol) WSC • HC1 0 . 2 5 g * titi 

x\ N-x 3- )i> ^e. ;u *- >; y x- pH6 £• £> -a- .n ^ m 

ft b tz o MET DM F % g £ b fc CD *> £ JD X X 

% tz * -r ;u £ <fc < ft W# II b T M E T v & m b 

o ^ C A T FA 2 0ml £ }JD x. M S T 10# ft # b 

fc: © *> M E T;T* TFA % '§ £ b , i - T )X> £ tiU 

X X ffi tB b tz B £ t&.5fe £ it IS b o 0 . 79g ( 0 . 6 
lmmoi, 8 4 5$) Z. tl * 5 ml DMFfcJSJgb* 6 0 \Z ft 

& b tz M >; S> V 4> tC ft ft b 4 6> 3 0# fij'-e H§ T 

.. . b fc . " 5 B# M 6 0/C £ , ^ O ^ 3 0 °C T* JI 

^ b /i c m E T ^ > * ® * u i - f ;u ^ 
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■tin ?l X m tz & ft f& * * 7 -t h / i - r ;u .*> 6 
H ,1£ H b X , 0 . 6 1 g (0. 5 7 m m o 1 9 3 5 ) % If tz . . 

(13) U lvArgGlvAspSerProAl a^' . g> fi£ 

lyArg(Tos)GlyAsp(OBzl)Ser(Bzl) ProAla J 
0. 6g ( 0. 5 7mmol) \Z 7 ~ V )V 1 ml, 5 \s V — )y[ 
1 ml % JD A\ HF" 5 0ml * 1)Q A T 0 ,1C 1 B# FbT 81 # 
b fd O v M jE T T* @ £ b .T i - f ;U-% iff A v 
• 'ft IS b T B -fe ■*& -5fc £ f# . C ft $ 7k: 10 0 m 1 \Z ^ 
jg b : » 'S 8 K"jg b T\ 0. 40g % m tz o 0. 1% TFA 

. tk ?s ^ i o m nz m m b , -t $ # m o d s a et 

i/V tz hplck ft b 7 -fe- > - h 'J ;u l o % • ® M % * M 

®> V ?i . k -*s b 4 o m g <d e m ® * m tz o 

7 < J M. # #T : Gly 1.96 Arg 0.95 Asp 0.97 

Ser : 0.82 Pro 0. 87 Ala 1 . 0 . 

(14) SI if * 7* & K ( GRGDSPA) (P £ fig 

. (in r- £ ./£ b .'it £ m % d3) 'fc (ij m o 15 m x 

flB K L fit S . b T GlyArgGlyAspSerProAlafc 

b . 'A y > k y 
(13) r- £ $ b fc '*' y * k '* > y V ^ > r- # 61 

b > Jf ^ 7* f- K T- & £ £ £ £ 51 U b 'fc o 

^ 7 ? K ^ S 7j< T- 1 O.mg/il \Z,B 6? b s 2 0 
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li 1 it Buffer. (Tris-HCl lOOmliL pH8. 5) 180 m 1 
% 1)U A * IR T <2> c d ft h V 7* B & (lmg/ml 5-. 
MHC1 . CaCl z lOmM) 5 a 1 £ flQ 3 7 *C IC 2 4 B# Pb^ & 
Sbfco 2 N . H C1 & 10 a 1 JD b , -S IS % 
7 $ tz o ^ © ^ *> 5 0 m 1 % it 14 m & ft * a ^ 
Y 7 v 7 -f - (HPLC) & U #.#r £ ~> fc . 
£ «r HP- 

. HPLC : .'.It- 9 -X^ifh 5 10 .: .. 
./* v K : YMC-0DS 
& i±i : A. 2 i a / ' . \ 

m & a m 0.1% TFA 7K ^ ^ ' 
B fix 0.1% TFA 

o % b — 30% b m%%m&<QW. 

,i\ (0#) (30 £ ) 

m in i± n m m v s m b tz m « 7* * k . © : # 

flr & m * ^ T > 9 7 T- * * o £ tz * (14 ) X' & $L 
b tzm ^ 7* h* (GRGDSPA) % ± E £ H - # 

*c m it t fc , ft ffi n £ 2. Bl fc ^ T. o 

g 1 II 3 «fc IT 2 U © g ■ ** ^ T «k "5 'fc , ^ 
J6fl]:I (13) T ft tz .« 7* f; K fct ' 3S T* * 

9 , *o *£ # ^ 7" K i: J± 8 b T > V 7* V *a 

3 <fc 0 fjfl 51 T £ ** * ft & ± # M * g # £ < 

v> c # SI IS £' ft tz , 
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■ n m m 2 . . • ' .. . 

A. . 31 ft ^ 7 ^ K ( • L-R G D S P A .A V T G -J' 

H S£ 1 i: IB) ^ JC "SI ft ^7 K £ £ $ L fe e 
T •£ , ^ 0 ^ JS S O 1 I ^ i t . . 

( 1 ) Boc Thr (Bzl) GlyoBzl <D •£ $L 
B o c T h r ( B z 1 ) 6 . 1 8 g 2 0 mm o 1 

. GlyoBzl • TosOH 6. 74g 2 0mmol DMF.40ml— 

WSC-HC1 • - 3 8 4 g pH 7 

. HOB t . 3 . 0 6 g . N-";if*f 

BocThr (Bzl) GlyoBzl 

7. 32g (1 6mmol) 8 0% 

(2) Boc ValThr ( Bzl) GlyoBzl® £• fig 
:. ± S5 (1) CD £. fit®. 6. Og (13mmol) 

T F A -30ml ' ,. " 

• Bo c V a 1 2. 8g (1 3mmol ) 

WSC • HC1 . 2. 5g 

■ H OB t 2. Og . ' DMF 3 0ml 

pH 6 

1 H- tffrifrt.*) V 

BocValThr (Bzl) GlyoBzl 
6 . 7 5 g ( 1 2 . 2mmol 9 4%) 
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( 3 j Boc AlaThr(Bzl)GlyoBzl <D & $L 
± IS (2) CD £ ft ® 3. 4g (6. Immol) 
T F A 2 0ml 

Boc Ala 1 . 2 g ( 6 . 3 mm o 1 ) 

WSC - HCl 1. 2g 

HOB t 0. 9 4g DMF 15ml 

pH 6 

1 n- HMhtyy 

BocAlaValThr (Bzl ) GlyoBzl 
. 3. 18g (5. Immol 83. 6%) 

(4) BocAlaValThr ( B z 1 ) G 1 y 0 H CD £• fiE 

. .. ± IS (3) CD £ m 2": 8g (4. 5mmol) ' & * $ J - . 

;U 20ml £ B : M b x ?X B \Z b T v 1' N NaOH 7.K 

. mm 9 Bui Tit. 3 m h m n b tz ® *> v i 

N HCl 12ml £ 1)U X X , M EE-T T* * * / 
' S .£ b tz £ Z Z fe £ ii # tfr £ -b . M 
i& b «k < 7j< & b © *> t£ JS L f;. 2. 2 g ( 4 . 2mmo 1 
93%) 

( 5 ) BocAlaValThr (Bzl) G 1 y A r g (To s ) G 1 y o B z 1 CD & J% 

±12. (4) <D ± fa® 2. lg (4mmol) 

H 2 N A r g G 1 y o B z 1 • TF A 2.3g(4mmol) 

WSC • HCl * 0. 6g 

HOBt 0 . 8 g DMF 15ml 

pH 6 

' : i. . H-tf JUJlr*';? 
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MeOH/elher J: *) W %s bb 
3 . 3 9g (3 . 5 m m o 1 87%) 

(6) BocAlaValthr (Bel ) GlyArg (Tos) GlyOH(7) J$ 

J: IS. (5) <D £.J& W 3. 2g (3. 3mmol) 

• ^ ^ V "— )l 2 0ml 

7 -fe • K y 10ml 

IN. NaOH 5ml ?X ?§ * fc T \ ' 3 B# ft it & 

I <- ' IN HC1 5ml 



je m 



2 . 8 lg (3. 2mmol , 9 7%) • 

( 7 ) BocAlaValThr (Bzl) GlyArg (Tos) GlyAsp (OB zl) 
Sen ( B z 1 ) P r o A 1 a 0 P a c (D J% 

± IS ( 6") <D £. %D 1. 8 g (2mmol) 

HaNAsp (OBzl) Sen (Bzl) 

Pr oAlaOPac • TFA 1 . 5 g ( 2mmo 1 ) ' 

immmmm 1 ' m <d ± m m ] ■ 

HOB t ' 0. 3 g • • 

WSC • HC1 0. 5 g 

DMF 10 ml pH6 N - * ^ )l> ^ ;U * V > . 

• ■ ' i :' 
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■7k . IN ■ H CI , 7X , 5% NaHCO. , 7k T* «fc < & & 

. • ' ' I . '■ ■ / ■' ' 

. It 2. 8 g (1. 8mmol 90%) 

(8) BocAlaValThr(Bzl)Gl.vArg(Tos)GlyAsp(0Bzl) 
S-en(Bzl)ProAlaOHg) fig 

■ _h IS (7) <D £. J& ®1 . 1. 8 g ( 1 . 1 6 m m o 1 ) 

9 0 % g£ m 40ml , ffi. IS m 4.5 g 

' " i ■ ' : ; '. ■' ■ ' 

v ■ : ". " ' ■ ". "Ik r- 2 m m n 

• m m b t x • m is * b & . 

M E. T X' WtM i S b fe O *» I N 

hci & ia a t , . a'fe 8: IS it o 

• i ... - • ; ■ 

. ■ "' ' " ' ' ffi'ft b T «k < 7k & b c • 

1.63 g ( 1 . 1 2mmo 1 , 96%) . 



AlaValThr(B2l)GlyArg(Tos)GlyAsp(0Bzl) - 
- Sen (Bzl) Pro A la ^ CD & fig 
± IE (8) <D £. J& <$) 1.5 g (1.03 mmol) 

HOSu . 0. 12 g 

WSC • HCI 0. 3 g . 

DMF 5 ml pH6 N - 7* ;U * ;U * V V 
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•■" , •. , '.. ' 1' ; ;. • 

1 . 47 g 

I - TFA 2 0ml 

. I £ I i 

D M F 3 0 m 1 fc $g f$ ft \ 5 5 "C ic S S t fc- 1 

1 f '/ S> > E JI # L fc # 6> ffi T'b fc . 

5 5 r T* 5 B# -M V I Jg ;t m m S £ £ > .'fc 

CD , M E T T fcT V i> V & € ^ \j-tz o • 

' * % an a t , a'.fe .a:' is. «: tff a* * -a. 

1.61 f (0. 9 8 m m o 1 95 %) 

(10) L -A 1 a V a 1 T h r G 1 y A r g G 1 y A s p S e n P r o A 1 a"-J ' 
CD £ Eg v » S 

± is (9) cd ± m ® 



HF .. 

7 - V - ;i/ . 

? U V - )l 

. / 1:: 

o ic i m m 



1.61 g ( 0 . 9 8 mmo 1 ) 

1 0 0' ml, 

5. ml ' 
. 5 ml 



M ETKHF*S4'l> tz O 
*> x x - x ;u % flO A. T v & .15 £ f# 

>c o b fc 0) x 7k b B IS It 

» 'l/fc o ?f IS 12 ^ 10 1. 01 g 

it asi «\ \x m i . (i3) • fc. m d *> tmt it . 



WO 90/02751 - 28 - PCT/JP89/00926 

B '.. ^ 7* f- K ^ v 7* 

: % M $J l , B t Ji] c ft T- Ji 4* 7* f- K © # 

$ k & *; fx o . . «f * # : t± t is © a; o T- ■* 

■ ' : # tit ft . 

H P L C : i/ V X LC-6A 
^ 7 A : YMC, ODS 
^ ■ iB. : A 2 , 4 

^ tB : A Wl 0.1% TFA7K '8 m 
B M 0 . 1% TFA 7-th- h 'J 

5%b - 8 o %b , m m m m. £> ie 

(0# ) (30#) (B curve 3) 

3g,jn ^^ 5i \z:tfl ? o t tz / # is -t .& ^ 7* 

5=- K ( A V T G R G D S P A ) % £ fig U , H D It £ £ C 
o s ■ m % % 6 H K ^ 1* e 

n m 0ii 3 : 

A , M. t£ ^ K ( L-R G D N P A G -I } © £-.fi£ 

(1) BocAsnOPFPg) £ fig 

BocAsn 2 3. 2g (lOOmmol) % DMF 200nlK:&jg 

I 7K ffe t ^ y $ 7 )\s t u 7 x y — ;u 2 2 . 1 g ( 1 2 0 

mmol) ,• DCC 2 4 . 7 g ( 1 2 0 ;m o 1 ) £ 2jQ A X , 3 0 # W 

. '• a # b fc . .s -e> m s t l b# ra-» & l *, , 

ME T X DMF£ iil fc '. g ft £ R & x f- > 
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6 M b U b T DC urea?; I ^ tz <D *> , 7k ift 

• b V M 7k K ^ T U V & * SO A T £ ^ b fc . ft- 
E T "C & SI b fc © *> x ^ - x )l Z 1JB X X £ bb it 
' b fc c 1 6. 26g (IR m 40.8 % ) . 

(2) BocAsnProAlaOBzlcT) Eg 

BocPr oAlaOBzl 3 . 7 6 g ( 1 0 m m o 1 ) tC TFA 2 0ml 
£ m X X W. & T 2 0^ ffl glE^ti-fc^^IBET T* 
tfa £ ®. £ b c7? *> \ i - r ;i/ % air*, r.l a 

£ ft f& % "tt Ix by ife 'Jft b o' Z. tl £ DMF 2 0ml 
Kt m ffi b zK ft T HO B t 1 . 5 g £ JO A . N - * f- ;U * 
'■■ ;U * •:»>'•> '• pH/.fc .6 tit '*>. -tf.-fc -C"^ v. .Boc'- 
AsnOPFP 4g£ j&O A . PI ^ ;U ^ * y V T' 

p H £ 7 til £ t> V m Jf ■ # .b fc . MET r- 
DMF% "® 5fe b .fc <D \ & m. * ft & -.f'. ^ tit . ?g jg ■ 
b\ 7k , IN HC1 , 7k . 5 % N a H C 0 3 , 7k <D HI • 
tit & ^ b , 7k Si l i- . ! V * A £ ft] A T .ft M b 
'fc o MET T- ft £ . i ? ;u £ § £ b £ © *>' , . . x - 
r ;u - A * -9" v 6> H ft 3 / S W &r 3 , 3 g 
( 6 7 . 3 % ) * m tz o 

7 $ J ft t/r : Asx 1.01 Ala 1.03 Pro 0.95 

(3) B o c A s p ( 0 c H e x ) A s n P r 6 A 1 a 0 fiz 1 <Q & f& 

B oc As nPro A la'OB z 1 3 g (.6 . Ira mo 1 ) tit TF A . 20 ml 

.^ioA, is x 2 o ft m m n b c7) \ m my x 
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TFA .£ S S I fc . i - r ;u %3BAtil6.iift 6. 

ft -S % .iS IK b b tz <0 *> v DMF 1 5ml iC ?§ jg 

b fc o ?x & -T N-^ ^ ;u * ;u * »; > t- pH % 6 £ 

. . ' £> [s % Z. /\ BocAsp (OcHex) OSu 4. 12g (10m 

m o i ) £ jd * , n xs n - ^ ^ ;u ^e. ;u * »; > r- ph * 

t k & t> -a- t . Vk t& m n b V „ ~ iETt dmf * 
w £ l tz <d s mm* m & ^ * > k: & jb u » 
i . 3 - ~? . k y p 7. s y %..jd a T; v • g a -c- l m m m 

W b fc c ft g ;x V > jf & 7K l N HCl ,7k , 5% 
NaHCOs , 7K <0 M.IZ m & b , ' -M * .flS It * h '/ $ 
A f S£ « b fc/. " S & % i E T T- ,1 i b ft K > 
* ;U - ^ ^ if V 6> IS H It b T . E W 3. 63g 
(8 7% ) % ft fc- e 
•.. 7 $ fiT : Asx 1. 98 Ala 0.98 Pro 1.02 

(4) BocGly,A'rg (Tos) GlyAsp (OcHex) A'snProAlaOBzl 

. q & & • 

. BocAsp (OcHex) AsnProPro A laOBzl 3 , 4 3 g (5m 
■ moi) \z TFA 2 0ml % iD A T ^ & t 2 0^ Pel £ #. b 
tz o IST.t TFA £ © b fc <D > x - T ;U £ 

in At# fc a -fe b » IE & b o z. z. 

^.DMF ■ 2 0m'l% ft] S » « -fr _© *>\ 7K T Boc 
G ly Ar g (Tos) G lyOH -3g ( 4. 9 m m o 1 ) , H 0 B t 0 . 9 2 g ., 

w s c : h c i T. 2 g £ ' so a fc c n - ^ ;u ;u * y v 
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pH& 6 iz £ t> # r m & m n b tz . met dmf& 
% % <o-t> * & & * & ® > k m m l 

7k , 1 N HCl , 7k . 5% NaHC0 3 , 7k O. JI £ ft & 
b x M 7k t ^'^ * ^ ^ ^ b Ac o lETi 
I^giltlKiaca £ 4. 4g ( IK 75 

% ) * # tz 

T ^ y ^ ^ tr Asx 1 . 8 4 Gly 2 . 1 7 .Ala 0.96 

. Arg 1.04 Pro 0 . 9 7 

' . * - • 

( 5 ) BocGlyArg (Tos ) G 1 y A s p ( 0 c H e x ) A s n Pr o A 1 a 0 H 

<d & gl ■ . . ; . ; 

BocGlyArg (Tos) GlyAsp (OcHex) AsnProAlaOBzl 
4 . 4 g (7 5 % ) * * 5 / — ;U 5 Om'l . ; 7k 0.5ml , 
. - mM 0. 5ml^>3 M b . 5% Pd-C -1 g % fiD A T , 7k 

m % 5 m m. it b tz o m a u" tz <d » m -f& % w. 

E T T" S £ b . v iz x - r ;u £ fin A T "l 4t £' 

-tt \ 'M l lz b yc.o 4. 5g (4. lmmol) , 

1 yArg(Tos) GlyAsp (OcHex) AsnProAla J 

c7) £ m . • 

BocGlyArg (Tos) GlyAsp (OcHex) As nProAlaOH 
3g (2 . 7mmol) % DMF 1 0 m 1 \Z m M b v ?k & T H 0 S u 
0. 6g , WSC -HCl lg'% flO.A I* ^ W. W b tz o M E T 
T* DMF £ m ' £ b <D *» , 3 (C 7k. & fiD A T 1 it 
£ v '«fc .< 7k tit. b X ifi ffi-.Ufc o M E T T* fg'.Jg b 
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tz (O *> x T F A 1 5 m 1 % jJD X X \ ■ M S X 1 5 ft @ ffi ft 

b tz o ME T T* tf a £ s i b fc 'co *> . s. - f- ;u 

" % % a. r n ft s a is b ■ n. m b & * ■ c h % 

DMF 3 0ml£ b , 5 3 °C Cifl Ji b £ V 5? V 

1. 5 1 }u 3 0&-M t ST b > 5 3 10.7?' '91$ M\ gfi f 

n & m n u fc : e v v > % met Tssife® 

: , J: < * & b T (g "jft b v S W ^ 1. 05g (63%) 
tz . 

7 5 7 It # *t Asx 2.09 Gly 2. 6 Ala 1. 05 

Arg 1.21 Pro 0.9 8 

(7) 1 —GlyArgGlyAspAsnProAla ^ <D fig . 

lyArg(Tos)GlyAsp(OxHex)AsnProAla J 
1. 0 3g IZ 7 ~ V — ;U 5ml , b V $ \s V .— )\s 2ml 
• £ 1)U X tz <D *> HF 60ffil^JO AT 0 "C X 1 Bf H 5 
JE $ * fc • , M E T T- HF' %.B" 3fe b fc ^ - 

% SD X X 1 <fc £ ■£ ■ \ % <D ft » % ^ — > ;u T 
«fc < ft & b fc . C .ft % 10% St g m & £ fc © . 
*> ./ m *§ £ m b , S^7^ K 0, 98g£ ft fc . H 

m id3) t m b $ # r- ft » * ^ » ■» sn ^ 

13 0mg £ ft tz o . • 

( 8 ) GlyAr g G 1 y A s p As n P r o A 1 a <D fig 

', . ( - it & ^ r K <P £ fig ) 
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BocGlyArg(Tos)GlyAsp(OcHex)AsnProAlaOBzl 

i.3gi; 7 - y — > 2 m i. , ^ b y* - ;u . 2 m 1 % 1}U X 

.fc CD *> \ . H F 6 0 m 1 % j)Dlt , .0 *C T* 1 Bf fi. f5 
$ -£ tz o W. E T X H F £ 8& V\ It <D *> . x. - f ;k 

. * ia x x m it s \ . * - r ;u «fc < ft # b fc .' 

c © a a * & i o % fc ■© £ . 

£ li^r f K 0. 9 9,g £ ft fc o C tl * % M 

m l. ; ( 1 3) t fqi w. iz sib, mm® 6 4 n g ft 

' o "'.y; . " • . " ". ■ ; . ; - . • ; " . 

; k M 4 

A , 5f # * 7 K ( I— R G D S P A V T G J ) 

( 1 ) BocValThr (Bzl) GlyArg(Tos) GlyOHCD e£ 
. BocValThr (Bzl) GlyArg ( T o s ) G 1 y 0 B z 1. 2. 9 g 

(2 . 8 6mmol) £ 5 ml ^ 5' J . — )U IZ %i ffl b v IN 
NaOH 4 . 3m.l % 'SS T b T ; 1 STS. 81 # b tz o I N 
HC1 5ml 1JU X X ffi. EE'S Iffi b > P K'x ^ ;U 5 0 
ml T* }4fcB b tz . HF-ig x f- ;u JI £ 7K 5 0ml. T* 2 (si 
Sib, & -fit M + h. ') * A "C 12 »-b it <D *> 
U E X m m * % £ b a £ $ * 2. 3g (2.8mmol) 
% .ft fc .0 ' " . .' 

( 2 ) BocValThr (Bzl) GlyArg (Tos) G 1 y.A s p (OBzl) 
Ser (Bzl ) ProAlaOPacCD £• fig 
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BocValThr (Bzl ) GlyArg (Tos) Gl yOH 

1 . 6.3 g ( 2mmo 1 ) 

H a N A s p ( 0 B z 1 ) S e r (Bzl) P r o A 1 a 0 Pa c 

1 . 5 g ( 1 . 9 mm o 1 ) 

DMF 10ml it m f& 

H OB t 0. 3g , WSC-HC1 0. 5g £ ft] X X ft £ ft #. '. 

• / . mmx. m % * g £ t tz<o *> \ tk * m x x h. 

, i ii l/'.fe, ® ^ > IN . HCl. , 7X ., 5% 

NaHC0 3 ., 7K 0 JTfc & & , IS T K »' b T , 2. 6 6 
g (1. 7 9mmol , 9 4 % ) % ft fc e 

7 ^.7 1 7} #T Asp 0.98 Thr 0. 70 Ser 0. 82 

Gly 1.81 Ala 1 . Val 0 . 8.5 

/ Arg 0.7 1 Pro 0.91 

(3) BocValThr (Bzl) GlyArg (Tos) GlyAsp (OBzl ) 
- S e r ( B z 1 ) P r ' 0 A 1 a 0 H <D & fi£ 

BocValThr (Bzl) GlyArg (Tos) GlyAsp (0 Bzl) Ser 
(Bzl) ProAlaOPac 1 . 8g ( 1 . 2 mmo 1 ) £ 9 0 % ffi Wt K 
m 8? b k 19 ^ 4. 5g 4J0 A 1.1^ Pal flt # b fc .■ at. 
/ ift V fc © "£> , • tt.itt * « E-T ll.fe. 1 N HC1 
% iD *..■&■'$> *> / ? u u * )V A X tb ih I ; I i f§ 
& 7K T- & b . ft BE 11 b fc' <D *> , x - 7" ;u 
& 1)U X X - 2 0 °C £ ft £ b ■ -fc 0 fir tb b fc a $ * 
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^r 'i K L I! i U T 1 . 5 9 g ( 1 . 1 5 m m o 1 , 9 6 % ) £ 

(4) I — V a 1 T h r C B z 1 ) G 1 y A r g ( T o s ) G 1 y A s p ( 0 B z 1 ) 

Ser (Bzl ) Pro Ala -*' CD £ J% 
B o c V a 1 T h r ( B z 1 ) G 1 y A r g ( T o s ) G 1 y A s p ( 0 B z 1 ) Ser 
(Bzl) ProAlaOH 1. 4g (lmnol) % DMF 5ml \Z : M 8? 
U fc . ft ft T HOSu 0. 1 5g , WSC • HC1 o . 2 5 g * an 

A x n - * f- ;u ;i> * V y * tin x x p h 6 iz b x & 
& J* # o 7K & . tin X X £ D . S £ * * i£ & >>• 

jK- a 2±j u m e m ii u fc o 3- -7~ )\s * tin x x a 
•fe m ^ -* fr.fc o d % tK &.C y ft m u .fc © *> r 

T F A 20ml£ Un A T ^ S *C 2 0 # PbI H # \ ME T T 

TFA & # V tz O j> \ DMF. 2 0ml jJD A ?g L C 

ft * 5 5 °C £ ?U l/fc-.bf. lu i TL I; . .. 

5 5 C C X 5 B# M ■ , 3 0 e C X ft & M . Jfc. £ fc © *> ,.\ $ . 

e mm l « mm k * - t )i> * m x ± t tz & e 

' l» 5fc m . ftl% L/ T x 1. 12g (89%) % f# fc'. 

(5) I — ValThrGlyArgGlyAspSerPr oA la ~J 
CD £ fig, j> M : 

(4) . © ± ^ #i i. i2g^r ffl ia , . mm m 1 (13.) 

t fq) W. CD 7j & T* ' HF X j& ffi H U . fl £ 4$3 0 . 7 4 
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g % n x s e> k g #ij i (i3) t^Difrt 

m % fr.fc ^ v W S .38 « ^ 7 K 185mg ft ft . 

7 S y & % .tlf : Asp 1. 0 4 , T h r 0.88 ,'Ser 0.89 

Gly 2 , Ala 1.0 , Val 0.97 

Arg 1.0 , Pro 0 , 9 3. 

(6) &S iit ^ 7f K (ValThrGlyArgGlyAspSerProAla) 
<D & ®. 

± 15 U)~ (3) t ft m IZ b T (3) <D £ 'ft..® % 

' v ^ j5g b , i. ig% $ m i (i3) t m m co il 
m X- hf -cj&tsau* m.^ ^ % o. 7 g ^ # , $.e> 

ffl & m ^ L X ft * 7 ? F110mg % % tz 0 
7 $ y H # tfr : Asp 1,0 . T h r 0 .80 , Ser 0. 80 : 

Gly 2 , Ala 1 . 0 5 , Val 0.96 
Arg 0. 9 3 Pro 1 . 1 3 

m mm 5 . 

a . . m fe m m m m 'm is ® m m * . : ; . 

? > v ^ t: n ^ ^ y £ 1$ t % m m * pi $ t 

' . S S 1$ * I I b ft o 

"7 -f u % ? f- y h 2> \f\ tt f h n * ? ^ y % 
PBS" ( N.a H 2 P 0 4 0 . 0 0.5 M + NaCl 0 . 0 7 5 M) T #' 
1.0 u 1 /ml . 2. 0 nl / ml IC ft fR b , © ft 
7& $K 0.5ml 4 24iell0 7 5 y h K 
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. X tl , s 3 7 °C ~C 4 m ffl 'jm b T , ' 3 - r * V 7 u 

y-c o »i;77^f ft T * ^ H I w i 

■US <* & - l % bsa ^ v ) £ m 

X\ 37°C T- 1 m . H -fS S b * ©"© 5 » PBS-T- 

& & b . 3fc# 7K -OT 0 b fc © *> , D-MEM Jg fife 
(GIBCOft S3 ) T- ft 3K b fc ^ 7" ^ K & ffi * 0. 2 5ml 
'2)0 A \ C 'A'. 4 x 1 0 s ee l Is/ m 1 <D fc h I 

> # y 'a 4 3 ilea m B M £ o. zsmiin x . * 37°c r- 1 urn. 

.{£ g' b. ^ Siffl * Jg § £ -£ ..fc. o D-MEM' ig ife T 3 0 

& & b , ^ifC0aii§^i^/':©*>, 0.0 2 5 % 

+ 0. 0 2 5 % EDTA h y 7" > V il t i S b fc $B 

M & tt b . b V A y 7 )V - T- ^ ft b T U M gfc 

* ft m l tz . g i & t te % i m & ^ t o 



7 < t" o * ^ > y iz m t z mm mm , 

(cells/ well) 



^ 7* 3- K 
: / SI 


0 


0. 2 5 


0 .5 , .1 . 0 


1 . 5 m g / m 1 


RGD 


.152 




162 - 


8 3 


GRGDSPA . 


152 




1 7 5 1 2.6 


1 1 1 


1— GRGDSPA J 


152 


. 57 


2 6 -22 


13 



t* h □ * ^ > # t * jg # pi m 

.-(cells/well) 
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1 7 * F . 

/ m 0 1 0. 5 0 1 0 0 3 0 0 500mg/m l 

. . RGD 2 4 8 - 1 3 3 1 0 4 7 3 - 

GRGDSPA 24 8.158 115 86 6 8 6 0 

I— G RGD SPA -I 2 4 8 5 8 4 5 4 9 3 3 50 



_t dB £q 


31 






# pi m a 






> h T* & to 


b 


It 




7 7 * H 


3 


H 




B 4 H \z 




+ 


o m .4 n a- 


7 




7 


u ? f- 


y; 






h <o m & 






5i ti tf h 


□ 












k 


m & m %; 




to 


b tz i CD T- 


h 


* 


o 


(2) Jb IB 








PI § S 'tt 


K 


m 


( tz tz L > 


7 




7 


a * ^ > 








« ) * 


n 




W 2 T & 


U 


it 




^ ^ 7 ^ 


K* 




» 


L T fr; o. 


tz 


o 


* © M 31 * 


T 


IS 





2 ^ i: % 1 m IZ tts T . 



% 2 $ 

&**rfl£gt (cells/well) 



^ 7- ^ K ft'ft 


• 0 0.25 0 


,5 


1 . 0 


1.5 ig/inl 


GRGDSP 


3 7 5 - 


227 




198 


A VT GR GD S P A 


3 7 5 2 0 4 


188 


169 


19 3 


L A V T G R G D S P A J 


37 5 163 


168 


16 2 


14 1 


B . Ifil /Jn SMI 


1 PI W ft 14 IS. 


m 






ft ft M <D i n 


vitro iffl. /J\ 




m m 


m % * t 


> S i /Jn ffi Jfll .3 


i & m ^ x ft m L 


tz . 


Sil/fck 



WO 90/02751 PCT/JP89/00926 

" 39 - 

K HE fa IZ 1 / 9 M <0 .3. 8% ^ i y ^ > V • * ^ 

% JD X it 'b ( 1 0 0 0' rpm . 10 # Ml ) b. * ± 1 £ V 

: 'la /Jn ts ifli '. ss ( p R p ) t X x- ft m \s tz c p r p 200 

M 1 K W. $ ^ 2 5 n 1 * JO A > 3 % 3 TC T > 

dp- a ^ — h \j tz <D x 2 0 ~ 5 0 u M A D P ?§ fa & % 

^ / ^ (± 5 0 ~ 2 0 0 m g / o 1 CO 5 — V S I * 3 & 

V n v t* > ^ ^ * 25 m i in x x . m m <dm =f z 

■ 7 ? V 3* > - * — V m Si- Jg * $1 S b fc c :. 

iiPii$ • ( 1 - T / To ) x 1 00 % 

V ' t o : % m n ^ "jjo b$ <d m & 

t ' : & & l i io mom m m 

m Ka 'h fi ^ api : • 

I C s o ( M g / ml) 



A D P $IJ 3 7 — ^* V > n > t* > 

© *§ £ $ ij a* © m & m m <d m & 



GRGDSPA . I 5 0 ••/ 


2 0 0 . 10 0 0 


GRGDSPA J 2 . 0 


3 . 5 ' . 7.0 


' — VTGRG DS PA J 1 5 


2 5 - • 


L- AVTGRGDSPA J 8 0 


10 0 


GRGDNPA. J 2 . 5 .. ' 


6 . 6 


> ' ' • ' ' . ' • '• ' . 
C : . # A,-|g £ ffi IS 14 K » • 




•7 £ 7. £ £ B 16^ 7 J 


- T *ffl US © SB -\ © " 


15 f$ {C $t T, £ . ' — G R G D S P A J . ©• 


® m * m . i 
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: m 6~ 1 OE 0 C5 7BL T * Q.g II M tC. B 16* y 

j - •? mm 2 x i o s m % &. x b \ 3 M is Hi 
k ft . & i$ a a bs.k i5i m IZ & # b tz . 

: ; ft -g- g . : ' J C gig i ^ , 

GRGDSPA 1 mg 4 2 % 

' — G R G D S P A J 0.1 mg 9 4 % 

d . ^ ffi m (D m 'h m m m'\z 1$ t a t — grgdspa"* ^ 

a x & Mi % ffl ^ fc % mm ^ m m <o & y ja >. 
« n a* if g s -ft . ia /Jn "s .a ** m d> t. * 
£ a* $b e> n t ^ a o 

• * 

.•-GRGDSPA J fi* Z <D M ft % S it ft T* PI « f ' 

• c ^ ;** yjk <* n ^ % © jm /h'.is s. ifc 

....... — T {j£ ffi T * '4 C i: # IE E $ K fc'. T m fc¥ffi 

^ ' — G R G D S P A J £ 100 Vg . ( & E 1 kgl -^'ffl' 

'. '-.S £ . ^ T o a v h □ - ;i/ i: b T ^ 7* 3- K <D 
D £ P B S % 'JO A tz © % ffl ^ fc c . 
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# Wl O B# ffl. 


W ym 1ju & u 


' — G R G D S P A -J $5 1]Q 


^ Wi tti 


10 0% 


10 0% 


1 0 # & 


7 5% 


. 9 0% 


6 0 # & 


6 0% 


9 5% 
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. <d m m ' . 

" . . i. t. E £ [ i ] t m t> % n z & j& m # ^ 7 

K v £ tz tt* CD it \ i 5 6 ^ l> ^ 7 1 f h* i * 

ft o 

!— Arg-Gly-Asp- R-l — [ I ] 

.. fc £ b\ R tt\ 7 $ y B g £ & £ ^ tt * 

□* ~ # y * zr * f mm '-. 

V 7 ; 2, R 457'^ 7 t i 1|[ 16j^.T © * V u ~ # V 
I . V ^ y ^ K ^ £ T* * -5 . W * II 1 IE W. CD ^ 7 ? 

.F 11 ft «> 

3. '."&mmvi ^ 7 * * & t i b a: [ n ] r* ^ t> $ 

ft £ <b CD T' $> 5\ if * II 1 S8©-I7f' K .SI' 
I— Arg-Gly-Asp- R 1 -Gly-I ••• [ H ] 

tz. tz l . r 1 t± 7 ^ & > ^ fct * »; 3 

4 . r a* t te [ iv ] t- m t> £ ft & * v 3* ^ 7 > 

K 35 S. T $> £ W # E 1 IE cd ^ :/ > K fit af 
.ft . 

-Ser (. X fct Asn) -Pro-E Ala }— { R 3 f- Gly 

... [ iv ] 

tz tz L , [ ] & W £ T Z> £ -5 ^ 1 t & 3E u 
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& 3. S % ^ b\ R»#'£2E?-* 



> y ig safe* ^ a 7 §. y. & ^ i & 7- t © 
^ 'i j.AT' f- ri i ^ t 

5. T- IB ^ T ft '*> © 3 T* H $ ft 4 £ j£ & ft ^ 
F ( fc £ b ; 7 $ ^ . W. ft M .lit - X f « 

T ^ t> b tz ) .'• 



-G — -D — S • — P — A. — -G 



-R — G — D — S — P 



-V 



•R 



•D — S P —A A. V — T 



1 



■R 



-G — D 



-N 



m # ii i * ^ u n # m 5 © ^ t ft *>'ie s o 

* y f .'§t a* & & *r # t ? z> m ® m is v 

■ s& ^ *s M "I II ii i ©' ft: i i r* & * , If # 
jg 6 IB fg "© m £0 o . 

SS -ffi A AS T- * <5> i m # II 6 IB f£ © 



£IJ o 

If 3t 



II 1 t£ U ft 31 5 <D T ft IB fg © 
F g&'a* £ T * Ifil 'K Si' 38 * 

1" .4.31 JfiJ o ■ 
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: s >. - • » — -J 
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